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\ \ l Introduction
Fetal heart rate (FHR) patterns in the well known human trisomy syndromes have not been comprehensively investigated. Incidental observations of abnormal oxytocin challenge tests in trisomy 21 [6] and 18 [4] have been reported. All three fetuses of these reports were delivered by cesarean section (CS). High CS rate on the other hand is a major concern in many obstetric units to-day. The signiflcance of abnormal FHR pattern äs an indication for CS is a widely discussed and disputed matter. The present study was prompted by the clinical experience that fetuses with trisomy frequently had abnormal FHR patterns and were delivered abdominally. Similar observations have recently been reported from elsewhere [1, 5] .
Material and methods

Pregnancies
The material consisted of 29 trisomic fetuses delivered at Departments of Obstetrics and Gynecology, Helsinki University Central Hospital, during 1978-1980 among a total of 17421 deliveries. Three fetuses with trisomy 21 had such a labor that no electronic monitoring could be performed, one fetus with trisomy 18 was stillborn without antepartal FHR recording and cardio- 
Cardiotocograms
CTGs were evaluated visually by one of the authors (V.K.). The decelerations were classified according to HON [2] . Silent pattern of FHR was recorded when the total väriability was less than five beats per minute for more than five minutes.
Accelerations were recorded when the heart rate accelerated from the baseline by more than 15 beats in less than 30 seconds.
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Chromosome studies
Karyotype analyses were performed on G-banded slides from PHA-stimulated lymphocyte cultures from peripheral blood samples. In some cases the blood sample was drawn by cardiac puncture after the death of the infant.
2A Infants
Clinical evaluation of the trisomic infants was made at the maternity wards in cases of trisomy 21 and at the neonatal care unit of the Childrens' Hospital in cases of trisomy 18 and 13. Both of the monitored 13-trisomic infants and four of the six monitored 18-trisomic infants died during the neonatal period. Autopsy was performed on all of these infants. Clinical findings, the pattern of dysmorphic features and congenital malformations were in good agreement with the trisomic karyotype in all cases, and in a majority of them the diagnosis was indisputable on the basis of clinical findings alone. None of the infants with trisomy 21 had symptomatic heart failure during the neonatal period nor other congenital malformations.
Appropriate clinical data on infants with trisomy 18 and 13 are given in Tab. I.
Results
The incidence of antepartal FHR accelerations in fetal trisomy and control fetuses is shown in Fig. 1 . 4 Discussion
The present study shows that FHR patterns of the trisomic fetuses are significantly different from those of normal fetuses. The accelerations, usually regarded s signs of fetal arousal level, were significantly fewer in ante-and intrapartal CTGs of trisomic fetuses than in CTGs of normal fetuses. This is an interesting phenomenon, and might be based on lower cortical activity among the trisomic fetuses. Antepartal decelerations of FHR, suggesting impairment of the umbilical and placental functions, were more frequent among the trisomic fetuses than among the controls. It is worth noting that two lethal trisomies (18-and 13-trisomy) showed even more decelerations than did the 21 trisomies. Intrapartal CTGs, on the other hand, did not show differences in the number of variable decelerations among the trisomies and controls. Epochs of silent FHR pattern were not seen among the intrapartal FHR recordings of the control fetuses, but were frequent among the trisomic fetuses, s in the antepartal period. Late decelerations occurred also more often among the trisomic than control fetuses. The abnormal FHR patterns of trisomic pregnancies are similar to the abnormalities seen in other placental insufficiencies, and therefore, no characteristic FHR pattern for fetal trisomy can be delineated. Impairment of the fetoplacental function and the cardiac malformations frequently found in trisomic fetuses both prob bly contribute to the FHR changes.
Seven mothers with fetal trisomy 18 or 13 and another seven mothers with fetal trisomy 21 in the present study had their first contact with the hospital more than three weeks before delivery. Fetal karyotyping from the amniotic fluid sample before the delivery would thus have been possible in some of these cases. Since a nonoptimal management of delivery in trisomy 21 hardly could be justified, only in seven cases an unnecessary CS could have been avoided by karyotyping amniotic fluid during three years. Moreover, the fairly long time, three to four weeks, required for cell culture and chromosome studies invalidates to a great extent the significance of the prenatal karyotyping. Most cesarean sections are performed by the indication of combined distress pattern of FHR, where decelerations and silent patterns are seen together, and this pattern rarely can be observed for longer than a couple of days. Evidently, a faster marker of lethal fetal trisomy than fetal karyotyping is urgentiy needed.
In conclusion, the combination of few accelerations, many decelerations and epochs of silent pattern of FHR, intrauterine growth retardation and possible oligo-or polyhydramnios at the end of second or at the onset of third trimester of pregnancy should arouse a suspicion of fetal trisomy. Fetal karyotyping from the amniotic fluid might in such cases be of practical value for identifying the lethal trisomies. If, however, the chromosome analysis is not available or does not show a lethal trisomy and if FHR patterns suggest fetal deterioration, an optimal management of the delivery is recommended.
Summary
A survey of the clinical records of fifteen fetuses with trisomy 21, six fetuses with trisomy 18, and two fetuses with trisomy 13 was made in order to find out typical patterns of fetal heart rate (FHR) possibly associated with these conditions. Antepartal FHR patterns of 55 normal pregnancies and intrapartal FHR patterns of 14 normal labors were used äs a control material. Trisomic fetuses showed significantly fewer FHR accelerations than did the controls. Fetuses with trisomy 18 and 13 had more antepartal decelerations than fetuses with trisomy 21. Trisomic fetuses also showed more intrapartal late decelerations and epochs of silent FHR pattern than did the conKeywords: Fetal heart rate, fetal trisomy, fetus.
trols. The abnormal FHR patterns of the trisomic fetuses thus were similar to those in placental insufficiency. Cesarean section was performed for both fetuses with trisomy 13, for five of the six fetuses with trisomy 18 and for nine of fifteen fetuses with trisomy 21. In eleven of sixteen cesarean sections the main indication was abnormal cardiotocogram. Fetal karyotyping from an amniotic fluid sample should perhaps be considered when decelerations and silent patterns of FHR in a growthretarded, late second or early third trimester fetus are seen. In most cases, however, the decision for optimal management of labor must be based on FHR patterns solely.
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